"
hypoxia." I am not greatly concerned about what term is. used, so long as it is understood that the subject I am attempting to discuss is the causes and consequences of dangerous degrees of oxygen lack in the foetus and newly born child, in so far as these can be studied by the methods of the morphological pathologist.
It is recognised that the tolerance of the foetus and newborn to ?anoxia is high compared with that of older subjects. The ability to survive anoxia depends finally on the ability of the brain to survive, as this-is, of all organs, the most vulnerable to anoxia. It is believed that the effect of anoxia on the brain, including the medullary centres, is purely depressant, and although impulses reaching the brain from the chemoreceptors are increased by anoxia, these are of no avail when the medulla is so depressed that it is unable to respond. Anoxic deaths are due to anoxic depression and death of nerve cells in the brain. The immature brain of the newly born has a lower oxygen requirement, and consequently a higher tolerance of anoxia than the fully developed brain of the older subject. Other factors in the higher anoxic tolerance ?of the foetus are an ability to utilise more completely such oxygen as is available, and a capacity for anaerobic respiration, by means of glycolysis, which makes survival possible for short periods under ?conditions of anoxia that would inevitably be fatal to an older subject.
The causes of foetal anoxia are well known : briefly they are these. Interference with the circulation of blood through the placenta and cord, by prolapse, knots or twists of the cord, or (Barcroft and Barron, 1937) and has been confirmed by others in various animals ; and there is good evidence that it is true also of the human foetus. Barcroft (1934 Barcroft ( , 1947 (Fig. 2) . The capillaries in these septa are thus separated from the lumen of the air space by a certain thickness of this tissue and by a layer of thick cubical epithelial cells, which still remains continuous after expansion with air. And there is, at this stage, little or no elastic tissue in these septa.
It may be said, therefore, that, compared with the full-term infant, the premature has lungs that are more resistant to expansion, owing to the excessive thickness of the septa, less resilient, owing to lack of elastic tissue, and less well adapted for the exchange of gases, owing to the thickness of tissue between the capillaries and the air. It is reasonable to correlate these anatomical observations with the facts that a premature infant takes much longer than a full-term infant to expand its lungs completely, even when breathing is normal, and has more difficulty with the transfer of oxygen from the lungs to the blood.
Atelectasis in the premature may be a very important factor causing or aggravating neonatal anoxia. Pathologists are familiar with the picture of a premature baby who has lived for twenty-four hours or more, and whose lungs show at autopsy no visible aeration, sink heavily in water, and, on microscopical examination, show that no air has penetrated beyond the alveolar ducts, and even only to a few of those, so that one can only marvel that life was sustained for so long. These extreme cases are most usual when the child has suffered from anoxic depression at birth, or where some obstruction to air entry (e.g. by liquor amnii, or vernix, or hyaline membrane) exists in the respiratory passages or lungs. But even when the efforts to breathe are vigorous there may result a condition in which acute overdistension of the bronchioles is accompanied by complete atelectasis of the air spaces distal to them (Fig. 3) . Such a misfortune of mal-expansion is most likely when some cause of obstruction exists ; or may easily be produced by illadvised attempts at artificial inflation ; but can result apparently from the infant's own efforts with lungs poorly adapted, by reason of immaturity, to their respiratory function.
Another common pathological condition in the lungs of the newly born that has a close bearing on neonatal anoxia is the pulmonary the PATHOLOGY OF FCETAL AND NEONATAL ASPHYXIA 235 hyaline membrane (Fig. 4) . (Ahvenainen, 1950) ; that it is caused by administration of oxygen (Bruns and Shields, 1951) ; that it results from disturbed nervous impulses through the vagus (Miller, Behrle and Gibson, 195 It is evident, therefore, that many deaths may be attributed to infection, and many to haemorrhage that ought properly to be laid to the account of asphyxia, which will then be revealed in its true role as the principal single cause of foetal and neonatal death.
